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Introduction 73 There has been tremendous growth in the number of Internet users in Pakistan, from 0.1% of the 74 total population in 2000 to 10.9% (over 20 million) in 2013 1 . This sudden rise in Internet usage 75 has attracted much attention from mental health experts interested in exploring the potential 76 harms associated with its excessive or pathological use. 77 The problematic, uncontrollable and impulsive use of the Internet has been 78 conceptualized as a behavioral addiction comparable to pathological gambling 2 . The etiology of 79 these behavioral addictions is rooted in biological processes such as conditioned learning and the 80 brain's reward system. Hence, certain behaviors elicit short-term rewards, promote continuous 81 behavior and diminish control over behavior 3 . Such behaviors are being recognized as a 82 compulsive-impulsive spectrum disorder 2 entailing at least three domains: gaming, pornography 83 and emailing/text messaging 4 . According to Shapira et al., the diagnostic criteria for Internet 84 addiction include (a) maladaptive and excessive use of the Internet for longer times than planned, 85 (b) significant impairment in social, occupational and other domains of functioning, and (c) 86 excessive use that cannot be accounted for by any axis I disorders 5 . 87 Previous studies have increasingly delineated the harmful effects of problematic use of 88 the Internet in different populations. Such use has been associated with significant psychosocial 89 impairment leading to low work performance, relationship problems, loneliness, self-destructive 90 behaviors and several psychiatric disorders such as depression, anxiety, social phobias and 91 Attention Deficit Hyperactivity Disorder [5] [6] [7] [8] [9] [10] [11] . Recently, a number of cross-sectional and 92 longitudinal studies have explored the association of Internet use with axis II disorders. An 94 including personality disorders and use of impaired ego defenses in a clinical sample of people 95 with Internet addiction disorder (IAD) 12 . However, in several longitudinal studies, the evidence 96 for the direction of a causal relationship between IAD and axis I and II disorders is not yet clear 97 [10] [11] [12] , and more evidence is required. 98 Because of the potential harms of Internet addiction, internet gaming disorder has been 99 incorporated into section III of the Diagnostic and Statistical Manual of Mental Disorders fifth 100 edition (DSM-5) 13 . A new diagnostic category of behavioral addictions including Internet 101 addiction is also being introduced in the International Classification of Diseases (ICD-11) 14 .
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At present, there are no estimates of the prevalence of IAD in the Pakistani population. 103 However, according to Jadoon et al., 44% of Pakistani medical students are regular Internet users 104 15 . Despite growing concerns over pathological use of the Internet, studies based on validated 105 psychometric instruments are still lacking in Pakistan. Therefore, the paucity of validated tools to 106 study IAD in the Pakistani population warranted the present study. This study aimed to examine, 107 in a sample of the Pakistani population, the psychometric properties of the Internet Addiction 108 Test (IAT) devised by Young 9 . We studied the validity, internal consistency, readability and 109 floor and ceiling effects of IAT scores.
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The IAT continues to be one of the most extensively used validation tools to study IAD 123 questionnaires were distributed among medical and dental students enrolled in all years of the 124 medical or dental degree program. Respondents were selected with a random sampling approach 125 using computer software. All respondents read and signed a consent form, and were ensured 126 anonymity and that only group findings would be reported. 143 Sample size calculations are generally based on expected effect sizes and variability in the study 144 sample. Both of these were unknown before we started the study; so we relied on "rules of 145 thumb" to calculate the sample size for factor analysis. Comrey and Lee suggested samples of 146 500 or more for factor analysis studies 23 . According to their rating scale, a sample size of 100 is 147 considered poor, 200 fair, 300 good, 500 very good, and 1000 or more as excellent. Therefore, 148 we aimed for a sample size of at least 500 respondents as recommended by Comrey and Lee 23 . Exploratory factors with principal axis factoring and quartimax rotation were studied to 158 analyze the factor structure of the IAT. The suitability of principal axis factoring for our 159 purposes was determined with the following criteria: correlation coefficient >0.3 for all 161 Barlett test of sphericity (P < 0.05). The maximum number of components to be retained was 162 determined with a Cattell's scree plot, eigenvalues >1, an interpretability criterion, the amount of 163 variance explained, and reliability analysis. Factor loading values > 0.3 were sought. Internal 164 consistency of the IAT was evaluated with Cronbach's alpha reliability analysis, and an alpha 165 coefficient of > .70 was considered acceptable 24 . Item total correlations were analyzed with 166 Pearson's product moment correlation coefficient, and values between 0.2 to 0.8 were sought 24 . Table 1 . 184 The independent sample t-test showed that male students scored significantly higher on 185 the IAT than females. According to one-way ANOVA and post-hoc least significant difference 186 (LSD) tests, IAT scores were positively associated with hours spent using the Internet. Detailed 187 results are given in Tables 1 and 2 . 188 The IAT demonstrated easy readability, with a Flesch reading ease value of 71.1 (rated as 189 fairly easy) and a Flesch-Kincaid level of 7.1. Respondents indicated that items 1, 2, 12, 14, 16 190 and 17 were the easiest to understand, whereas items 3, 4, 19, 20 were the hardest.
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192 Construct validity 193 The overall KMO value for sample adequacy was 0.920, which is classified as meritorious which 194 according to Kaiser's criteria (1974) . The Bartlett test of sphericity was significant (P < 0.001).
195 Therefore, the data in the present study were suitable for exploratory factor analysis. Inspection 196 of the correlation matrix showed that all variables had at least one correlation coefficient greater 197 than 0.3. 198 Initially, principal axis factor analysis with the quartimax method extracted three 199 components/factors with an eigenvalue >1 and a high degree of cross-loading of statements on 200 different factors. Most of the variance in IAT scores was explained by the first factor (33.71%), 201 while the second factor was associated with a modest variance of 7.68%, and the third with a 202 variance of 5.79%. However, the lack of theoretical underpinning for this three-factor structure, Table 3 . Factor loadings for the unrotated one-factor structure of the test are given 207 in Table 4 . 223 Discussion 224 The English version of the IAT was judged easy to read, and had good face, content and 225 convergent validity and high internal reliability in our sample of Pakistani medical and dental 226 students. In addition, our analysis detected no floor or ceiling effects in IAT scores.
Initial exploratory factor analysis revealed a three-factor structure based on Kaiser's 228 criterion of eigenvalues >1. However, the factor structure of the IAT was not very clear cut, with 229 a few items cross-loading on different factors. The three-factor structure for the IAT lacks any 230 theoretical underpinning, therefore the Cattell's scree plot together with the modest variance 231 explained by the second and third factors favor a unidimensional factor structure for the IAT. 237 albeit with very high internal consistency for this instrument. These discrepancies may be due to 238 the use of different factor analysis techniques, and/or to variations in demographics, culture and 239 age groups of the respondents. As noted, sample sizes ranged from as low as 151 postgraduate 240 and undergraduate medical students in Greece 20 to as high as 1882 respondents in a validation 241 study of the IAT in Germany 17 . The respondents in most studies were college and university 242 students; however, sampling strategies differed in some studies such as the German study 17 , in 243 which respondents completed an online questionnaire as well as an offline sample, a study of 244 students in the USA who were contacted through Facebook 29 , and research in China 16 Factor matrix for Internet Addiction Test scores in a sample of Pakistani medical and dental school students (n = 522) 
